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PLANETARY VEHICLE -.- TfiERiJAL I N S U L A T I O N  SVSTEPIS 

Monthly P r o g r e s s  R e p o r t  f o r  t h e  p e r i o d  3 A p r i l  1967 t o  7 May 

1967 

1.0 SUPIIIJARY 

The f u l l  s c a l e  t h e r m a l  t e s t  model d e s i g n  has been  ccmple ted  

and i n s u l a t i o n  sys t em d e s i g n  i s  underway. 

T e s t  l e v e l s  f o r  env i ronmen ta l  and the l o n g  d u r a t i o n  vacaum 

t e s t  v i b r a t i o n  run  have been  f i n a l i z e d .  A l i q u i d  n o t o r  has been  

s e l e c t e d  a s  a b a s i s  f o r  t h e  latter t e s t .  

A s u p ? o r t  p o s t  has been  d e s i p e c i  ai;d i s  currerit1;- i n  the p ~ o -  

c e s s  of  e v a l u a t i o n .  

Vspor  d e ~ o s i t c d  g o l d  I'iylar 2nd.  Kapton have been s e l e c t e d  as  

t?ie p y i m r y  l r i s u l a t i o n  rcat2r ia ls .  E v a l u a t i o n  and vendor  seiect5-on 

i s  current1.y underway. 
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2 .O ~ ICAJOR ACCOI4PLISHl'?ENTS 

I 2.1 Design E n g i n e e r i n g  

The f u l l  s c z l e  t e s t  f i x t u r e  d e s i g n  h a s  been  completed,  

and i s  r e a d y  f o r  f a b r i c a t i o n .  I n s u l a t i o n  d e s i g n  i s  p r o c e e d i n g .  

The s t e p  o r  r a b b i t  j o i n t  h a s  been  s e l e c t e d  f o r  f u r t h e r  e v a l u a t i o n ,  

and a unique  f a s t e n e r  i s  b e i n g  i n v e s t i g a t e d  f o r  i n s u l a t i o n  a t t a c h -  

ment. P l a n s  have been  completed f o r  a second se r ies  of d e p r e s s u r -  

i z a t i o n  t e s t s .  

2.2 Thermal E n g i n e e r i n g  

D e t a i l e d  thermal a n a l y s e s  f o r  t h e  c a p s u l e  have been  

completed,  and t h e  s p a c e c r a f t  a n a l y s e s  a re  n e a r l y  comple te .  

2.3 T e s t  E n g i n e e r i n g  

The 

been  reviewed 

random v i b r a t i o n  and a c o u s t i c  t e s t  r e q u i r e m e n t s  have  

and changes  t o  t h e  t e s t  spec t rum have been  s u b m i t t e d  

for a p p r o v a l .  

V i b r a t i o n  r e q u i r e m e n t s  f o r  t h e  l o n g  term vacuum t e s t  

have been  yeviewed a l o n g  w i t h  d a t a  on s t a r t / s t o p  t r a n s i e n t s  and 

The l i q u i d  motor h a s  t he  more s e v e r e  envi ronment  ar,d w i l l  b e  used 

a s  t h e  b a s i s  o f  s i inu la t i 'on .  

2.4 Manufac tur ing  E n g i n e e r i n g  

It h a s  been  demonst ra ted  t h a t  Mylar m e t a l l i z e d  on one 

s i d e . w i l l  c u r l  a l o n g  t h e  edges when s u b j e c t e d  to hea t  s t e r i l i z a t i o n .  

Kapton m e t a l l i z e d  on one s i d e  and Mylar m e t a l l i z e d  on both sides 

do n o t  c u r l  under  s i p i l a r  c o n d i t i o n s .  



2.5 I n s u l a t i o n  I 4 a t e r i a l  S t a t u s  

A d e c i s i o n  to u s e  s i r g l e  s i d e d  vapor  d e p o s i t e d  g o l d  on 

Mylar, and e l i m i n a t e  h e a t  s t e r i l i z a t i o n  h a s  been  made. Gold on 

Kapton w i l l  be used e x c l u s i v e l y  on t h e  e n g i n e  f a c i n g  s i d e  of  t h e  

s p a c e c r a f t .  C u r r e n t l y ,  work i s  p r o c e e d i n g  w i t h  s e v e r a l  v e n d o r s  

to o b t a i n  s o u r c e s  for; d e l i v e r y  of a c c e p t a b l e  i n s u l a t i o n  mater ia l s .  

The e l i m i n a t i o n  of h e a t  s t e r i l i z a t i o n  w i l l  c a n c e l  t h e  

r e q u i r e m e n t  f o r  s u b j e c t i n g  one of  t h e  e n v i r o n m e n t a l  t e s t  b l a n k e t s  

t o  a s i n g l e  c y c l e  o f  ET0 a.nd h e a t  p r i o r  t o  t h e  f i r s t  set of  shock,  

v l b r a t i o n ,  and a c o u s t i c  t e s t s .  



3.0 PI. JOR P,SOBLZr*IS 

The major: r ema in ing  problem w i t h  vapor  d e p o s i t e d  g o l d  on 
a 

Nylar  i s  t h e  improvement of  adhe rence .  

i n d i c a t e d  t h a t  a p p l i c a t i o n  of h e a t  w i l l  r e s u l t  i n  a c c e p t a b l e  

a d h e r e n c e .  A d d i t i o n a l  tests w i l l  be performed w i t h  r o l l s  t o  

e v o l v e  a method of  c u r i n g .  p r o d u c t i o n  q u a n t i t i e s .  

vapor  d e p o s i t e d  gold on Kapton i s  c u r r e n t l y  b e i n g  per formed.  

P r e l i m i n a r y  t es t s  have 

E v a l u a t i o n  of  

/ 
i 



4.0 ORJTCTLVES FOR MAY 

4 .1  Complete the s p a c e c r a f t  t h e r m a l  a n a l y s i s  

4.2 Complete Phase I V  da ta  a c q u i s i t i o n  and a n a l y s i s  p r o c e d u r e s  

4.3 F i n a l i z e  p l a n s  and s e l e c t  i n s u l a t i o n  v e n d o r s  f o r  vapor  

d e p o s i t e d  go ld  on Mylar and Kapton 

4.4 Check-out e x c i t e r  f i x t u r e  f o r  l o n g  term vacuum t e s t  

4.5 Cont inue  i n s u l a t i o n  b l a n k e t  d e s i g n  



5 .O TECHTJICAL STATUS 
- 5.1 Design E n g i n e e r i n g  

The f u l l  scale  model s t r u c t g r a l  d e s i g n  has been  completed 

and drawings  have been  i s s u e d  f o r  a p p r o v a l  by  JPL. I n s u l a t i o n  

drawings  f o r  t h e  model are  i n  p r o c e s s .  The f i n a l  d e s i g n  work, 

which has been  s t a r t e d  and which will be c o n p l e t e d  l a t e  i n  t h e  

n e x t  r e p o r t i n g  p e r i o d  i s  t h e  i n s t a l l a t i o n s  d e s i g n ;  i.e., heaters ,  

thermocouples ,  e t c .  

The second d e p r e s s u r i z a t i o n  t e s t  h a s  been  p l anned .  

O b j e c t i v e s  have been  s t a t ed ,  b l a n k e t  and j o i n t  c o n c e p t s  o u t l i n e d  and 

ar? e v a l u a t i o n  f o r m a t  completed.  One e i g h t h  diameter v e n t  holes 

w i l l  be the  s i z e  used  wi th  v a r i a t i o n s  i n  t h e  number of h o l e s  as  

t h e  c r i t e r i a  f o r  e v a l u a t i o n .  

The s t e p  or rabbet  j o i n t  has been  s e l e c t e d  as t h e  d e s i g n  

t o  be used i n  b l a n k e t  e v a l u a t i o n s .  T h i s  j o i n t  w i l l  u s e  f a s t e n e r s  

which a r e  assembled t o  t h e  b l a n k e t  s o  t h a t  t h e  b l a n k e t  need n o t  

be r;emovecl f rom t h e  f a s t e n e r s ,  t h e r e b y  e l i m i n a t i n g  much p o t e n t i a l  

h a n d l i n g  damage. These f a s t e n e r s  w i l l  a t t a c h  to t h e  v e h i c l e  o u t e r  

s h e l l  by means of  "Ve lc ro  - hook a n d ' p i l e " .  F a s t e n e r s  w i l l  be 

staggered so  t h a t  there.wi.11 be  a p p r o x i m a t e l y  one f a s t e n e r  per  

f o o t  of j o L n t  and t z p e  w i l l  be  used between f a s t e n e r s  to p r e v e n t  

open ing  of t h e  j o i n t .  

5.2 Test  E n g i n e e r i n g  

Based upon i n f o r m a t i o n  s u p p l i e d  by TRTIJ on t h e  LENDE 

e n g i n e  and Aero je t -Genera l  f o r  a modi f ied  Minuteman s o l i d  motor, 

i t ,  h9c hecn  decide6 t o  'case t h e  v i b r a t i o n  t e s t  2.f'ler l o n g  t e r m  
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d e f i n e t l y  t he  more s e v e r e  environinent .  A n a l y s i s  a l s o  i n d i c a t e s  

t h a t  t h e  h igh  f r e q u e n c y  p o r t i o n  of t h e  PSD t e s t  spec t rum w i l l  

a d e q u a t e l y  s i m u l a t e  t h e  peak l o a d s  i n c u r r e d  d u r i n g  t h e  o r b i t ,  

i n s e r t i o n  e n g i n e s  s t a r t / s t o p  t r a n s i e n t s .  

5.3 Manufac tur ing  E n g i n e e r i n g  

It h a s  been  demonst ra ted  t h a t  i f  s i n g l e  s i d e d  metall ized 

Mylar i s  s u b j e c t e d  t o  h e a t  s t e r i l i z a t i o n ,  the edges  w i l l  c u r l .  

Kapton m e t a l l i z e d  on one s i d e  o r  Mylar m e t a l l i z e d  on b o t h  s i d e s  

does  n o t  show any c u r l i n g  tendency  a f t e r  b e i n g  h e a t  s t e r i l i z e d  

(275'F) f o r  ove r  100 hou.rs. These t e s t s  were conducted w i t h  

g o l d  and aluminum c o a t e d  Mylar and Kapton. 

Mzthods to c r i n k l e  and p e r f o r a t e  the  ma te r i a l  f o r  u s e  

T o o l i n g  h a s  i n  making i n s u l a t i o n  b l a n k e t s  have  been  d e v e l o p e d ,  

b e e n  d e s i g n e d  f o r  c r i n k l i n g  and lay-up .  

f o r  p e r f o r a t i n g  w i l l  b e g i n  a f t e r  t h e  h o l e  p a t t e r n  i s  de te rmlned  

b y  t h e  decompress ion  t e s t s .  

The d e s l g n  of  t h e  t o o l s  

A sample s u p p o r t  p o s t  f o r  i n s u l a t i o n  b l a n k e t s  was f a b r i c a t e d  

( " T i n g e r " )  . It was c o n s t r u c t e d  of ny lon  w i t h  p r e s s u r e  s e n s i t i v e  

V e l c r o  t a p e  mounted on t h e  b a s e .  The h o l d i n g  f o r c e  was g r e a t  

enough t o  bend t h e  p o s t  b e f o r e  r e l e a s i n g .  

f o r  mounting t h e  b l m k e t s  on t h e  t e s t  f i x t u r e ,  app rox ima te ly  3,000 

w i l l  be r e q u i r e d .  

I f  t h e  "Tinge$! ' i s  used 

5.4 I n s u l a t i o r ,  F'Iaterial S t a t u s  

The i n s u l a t i o n  systems f o r  t h i s  program are  t o  b e  used 

e x c l u s F v e l y  on t h e  s p a c e c r a f t  and on t h e  c a p s u l e  e x t e r n a l  t o  t h e  

biological b a r r i e r .  A s  such,  t h c  need for: hea t  s t e r i l i z a t L c n  1s 
. . .  - 
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0 w i l l  w i t h s t a n d  the  e f f e c t s  o f  e n g i n e  h e a t i n g .  

The adhe rence  o f  go ld  t o  Mylar needs  t o  b e  improved.  

Work performed by Genera l  E l e c t r i c  i n d i c a t e s  t h a t  s a t i s f a c t o r y  

adhe rence  can  be o b t a i n e d  by h e a t i n g  a f t e r  d e p o s i t i o n .  A d d i t i o n a l  

v e r i f i c a t i o n  t e s t s  a r e  underway. E v a l u a t i o n  of vapor  d e p o s i t e d  

g o l d  on Kapton i s  c u r r e n t l y  underway. 
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